Thirteen pigs underwent resection of the left liver lobe. By random selection, the animals were resected either with the aid of an RLG 90 R linear stapling device or by the conventional finger-fracture technique. There was one postoperative death due to anaesthetic complications. The median operative time using the stapler was 27 min (range 19-40 min) which was significantly shorter (p 0.0065) than that required for resection by the finger-fracture technique (42.5 min; range 37-55 min).
INTRODUCTION
The major problem associated with liver resection is the control of bleeding. Together with infection and liver failure these factors are the major causes of postoperative morbidity and mortality after liver resection1-3. Most surgical centres with experience of liver resection report postoperative mortality rates ranging between 3.2 and 14.3% 4-('. Liver resection in patients with liver trauma is associated with considerably higher (35-70%) mortality rates7.
In 1908 Pringle described the temporary occlusion of the portal triad7. This measure as well as a variety of techniques, such as ultrasonic dissections, water jet dissection and resection with the aid of the Nd-YAG laser', have been designed to limit intraoperative bleeding. Recent reports on the use of linear staplers to control bleeding from the spleen 12'13 have focused on the possibility of using linear stapling devices in the surgery of parenchymatous organs.
In a previous study we A laparotomy through a midline incision was performed under sterile conditions. The falciform and triangular ligaments were divided. In the operating room, the pigs were blindly randomized to resection of the left lobe of the liver either with a RLG 90 (R) stapling device (Ethicon Ltd, Somerville, New Jersey, USA) or by the conventional finger-fracture technique. When performing a resection with the stapler, the lateral segment of the left lobe of the liver was introduced into the jaws of the instrument. The instrument was closed and fired and tlae specimen excised ( Figure 1 ). A few venous or arterial vessels had to be ligated separately. The procedure was repeated for the resection of the medial segment of the left lobe of the liver. The two segments of the left liver lobe in pigs correspond to the left liver lobe in humans.
The time for performing the resection was measured, and the number of gauze swabs used was counted to give an estimation of the blood loss. Seven days postoperatively, arterial blood samples for haemoglobin were taken, the pigs were sacrificed, and an autopsy was performed to inspect the area of resection. In a pilot study, five pigs underwent right-sided hepatectomy using a linear stapling device. The procedure was easy to perform but, in the pig the inferior vena cava enters into the right lateral part of the liver and had to be divided. In this first series there were three postoperative deaths. There were no complications from the resection itself, but the complete deviation of blood flow from the inferior vena cava was not well tolerated. In the pig the left and right sides of the liver are almost equal in size (Table 1) . We therefore decided to perform left-sided hepatectomy in the present study and found that this procedure was considerably easier and significantly quicker using a stapling device than by the conventional technique.
STATISTICAL METHODS
The findings of a higher (stapled group) median postoperative haemoglobin value and a significantly lower estimated blood loss indicate better control of the bleeding. Voyles and coworkers have recently used linear stapling devices to control intra-operative bleeding from the hepatic veins in liver resections in humans, but they did not perform the dissection of the parenchyma with the stapler15.
Can staplers simplify liver resections in humans? We have performed one small liver resection on a 75-year old woman with a right-sided liver metastasis from an ovarian cancer. This metastasis was localized peripherally and easy to resect with a linear stapling device. Provided that the liver tissue is not too thick, it should be possible to perform peripheral resections and left lateral segmentectomies in humans. However, it is obvious that major liver resection in man requires further development of the stapling devices.
